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Abstract

Aims We aimed at investigating the relationship between particulate matter (PM) and daily admissions
for cardiovascular diseases (CVDs) at national level in Italy. Methods and results Daily numbers of
cardiovascular hospitalizations were collected for all 8084 municipalities of Italy, in the period 2013-2015.
A satellite-based spatiotemporal model was used to estimate daily PM10 (inhalable particles) and PM2.5
(fine particles) concentrations at 1-km(2) resolution. Multivariate Poisson regression models were fit to
estimate the association between daily PM and cardiovascular admissions. Flexible functions were
estimated to explore the shape of the associations at low PM concentrations, also in non-urban areas. We
analysed 2 154 810 acute hospitalizations for CVDs (25% stroke, 24% ischaemic heart diseases,
22% heart failure, and 5% atrial fibrillation). Relative increases of total cardiovascular admissions, per 10
mu g/m(3) variation in PM10 and PM2.5 at lag 0-5 (average of last 6 days since admission), were 0.55%
(95% confidence intervals: 0.32%, 0.77%) and 0.97% (0.67%, 1.27%), respectively. The corresponding
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estimates for heart failure were 1.70% (1.28%, 2.13%) and 2.66% (2.09%, 3.23%). We estimated significant
effects of PM10 and PM2.5 also on ischaemic heart diseases, myocardial infarction, atrial fibrillation, and
ischaemic stroke. Associations were similar between less and more urbanized areas, and persisted even
at low concentrations, e.g. below WHO guidelines. Conclusion PM was robustly associated with peaks in
daily cardiovascular admissions, especially for heart failure, both in large cities and in less urbanized areas
of Italy. Current WHO Air Quality Guidelines for PM10 and PM2.5 are not sufficient to protect public
health.
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Abstract

China faces the greatest challenge from stroke in the world. The death rate for cerebrovascular diseases
in China was 149.49 per 100 000, accounting for 1.57 million deaths in 2018. It ranked third among the
leading causes of death behind malignant tumours and heart disease. The age-standardised prevalence
and incidence of stroke in 2013 were 1114.8 per 100 000 population and 246.8 per 100 000 person-years,
respectively. According to the Global Burden of Disease Study 2017, the years of life lost (YLLs) per 100
000 population for stroke increased by 14.6%; YLLs due to stroke rose from third highest among all causes
in 1990 to the highest in 2017. The absolute numbers and rates per 100 000 population for all-age
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disability-adjusted life years (DALYs) for stroke increased substantially between 1990 and 2017, and stroke
was the leading cause of all-age DALYs in 2017. The main contributors to cerebrovascular diseases include
behavioural risk factors (smoking and alcohol use) and pre-existing conditions (hypertension, diabetes
mellitus, dyslipidaemia and atrial fibrillation (AF)). The most prevalent risk factors among stroke survivors
were hypertension (63.0%-84.2%) and smoking (31.7%-47.6%). The least prevalent was AF (2.7%-7.4%).
The prevalences for major risk factors for stroke are high and most have increased over time. Based on
the latest national epidemiological data, 26.6% of adults aged >= 15 years (307.6 million adults) smoked
tobacco products. For those aged >= 18 years, age-adjusted prevalence of hypertension was 25.2%;
adjusted prevalence of hypercholesterolaemia was 5.8%; and the standardised prevalence of diabetes
was 10.9%. For those aged >= 40 years, the standardised prevalence of AF was 2.31%. Data from the
Hospital Quality Monitoring System showed that 3 010 204 inpatients with stroke were admitted to 1853
tertiary care hospitals during 2018. Of those, 2 466 785 (81.9%) were ischaemic strokes (ISs); 447 609
(14.9%) were intracerebral haemorrhages (ICHs); and 95 810 (3.2%) were subarachnoid haemorrhages
(SAHs). The average age of patients admitted was 66 years old, and nearly 60% were male. A total of 1555
(0.1%), 2774 (0.6%) and 1347 (1.4%) paediatric strokes (age <18 years) were identified among IS, ICH and
SAH, respectively. Over one-third (1 063 892 (35.3%)) of the patients were covered by urban resident basic
medical insurance, followed by urban employee basic medical insurance (699 513 (23.2%)) and new rural
cooperative medical schema (489 361 (16.3%)). The leading risk factor was hypertension (67.4% for IS,
77.2% for ICH and 49.1% for SAH), and the leading comorbidity was pneumonia or pulmonary infection
(10.1% for IS, 31.4% for ICH and 25.2% for SAH). In-hospital death/discharge against medical advice rate
was 8.3% for stroke inpatients, ranging from 5.8% for IS to 19.5% for ICH. The median and IQR of length
of stay was 10.0 (7.0-14.0) days, ranging from 10.0 (7.0-13.0) in IS to 14.0 (8.0-22.0) in SAH. Data from the
Chinese Stroke Center Alliance demonstrated that the composite scores of guideline-recommended key
performance indicators for patients with IS, ICH and SAH were 0.77 +/- 0.21, 0.72 +/- 0.28 and 0.59 +/-
0.32, respectively.
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